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[ Management Information Systems deal with the handling of 
information required by managers of an organization and its 
techniques can be applied to Library and Information Systems 
also.  Decision support systems are a type of MIS and this plays an 
important role in the decision making process of libraries.  It has 
many application areas in a Library and Information system, 
which is highlighted in this paper.  This paper focuses the 
importance of planning in library and information centres, how 
decision support systems are applied in the planning process.  It 
also discusses an automated  decision support system for library 
planning. ] 
 
 
 
1  INDRODUCTION  
 
Library and Information Systems have constantly been concerned with data, information and 
knowledge, and handling of information is the functional part of any Library and Information 
Centre.  But information and data required by the managers are vital for any organization for its 
proper management, and Information Management is concerned with this information.  Thus in a 
Library and Information System, Information Management plays an important role, since it is 
concerned with the information required by managers. 
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Karl Kalseth has described that “the vision of successful Information Management 
implementation is to bridge the gap between the needs for information and knowledge in 
management decision making and operation.”3 
 
We know that, data becomes information when used in the right context and for the right 
purpose, also that data can be processed based on the purpose such that it will be used as 
information by an individual or a system (organisation).  When we view information in the 
context of a Library and  Information System, handling of information can be explained in two 
separate aspects based on the purpose for which it is used.  
 
1. Functional aspect of information 
2. Managerial aspect of information 
 
In business sectors or industries, an important input is the raw material and it is processed to get 
the desired product for customers .  Similarly, in the context of libraries, the important input is 
information in various forms, end-product is the services and  customers are the users of the 
library.  The information used to design services is the functional aspect of information and the 
objective of any library and information centre is concerned with the acquisition, organization, 
storage, retrieval  and dissemination of the right information to the right users.   So information 
in this context is used as a source to design services and products to the end-users. 
 
A Library and Information System is an organisation with an organisational structure, where 
relevant information is required for the purpose of management of the system.  The managerial 
aspect of information is concerned with the  information used in the context of management of 
the organisation. It is concerned with the relevant information for managers for effective 
management of the organisation and decision making.  The storage and retrieval of such 
information required by managers is nothing but Management Information Systems,  its tools 
and techniques can be applied in the context of a Library and information system also. 
 
Planning is an essential part of management of any system, including in a library and information 
system.  Planning a system involves, identifying the objectives of the system and designing the 
strategies to accomplish the objectives.  For example,  in the systems approach to planning of a 
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library and information centre, it is necessary to identify the objective of the library and then 
functions required to accomplish this objective.  For the purpose of planning,  managers require  
relevant information, and for this purpose the information required is provided  by the 
Management Information Systems.   
 
Thus, for a successful planning of a system it is required to understand the organisational 
framework and the applications of management concepts at different levels of the organisation.  
This paper discusses some of the aspects of management of an organisation, and in general 
Management Information Systems,  Decision Support Systems and their applications in the 
context of Library and Information System.  It also focuses on some of the decision making 
situations in a Library  and in particular a DSS for library planning. 
 
The Objectives of this paper are to  
 
• Identify the role of Management Information System for managers and in the 
context of Library and Information Systems 
• Identify the areas where structured decision making is required in a Library and 
Information System. 
• To discuss the Decision Support System for Library Planning. 
 
 
2 MANAGEMENT INFORMATION SYSTEMS IN THE CONTEXT OF A  
      LIBRARY AND INFORMATION SYSTEM 
 
 
Information can be classified according to its needs and the need of information is different at 
different levels of the management of a system. A system which processes such information 
required by managers for decision making and for the effective management of the organisation, 
be it a business sector or a Library and Information system, is called “Management Information 
System”(MIS).   
 
Debons and Montgomery simply define Management Information system (MIS) as a set of 
formalized rules and procedures designed and maintained and used by people with the help of 
information processing technology for the purpose of providing information to fulfill 
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management needs.  The system provides for decision making by gathering and organizing data.  
A Management Information System is therefore, a single source from which the manager can 
obtain specific information.5 
 
It is necessary to understand the basic structure of the organisation management, to recognise  
the informational needs of managers. A simplistic model of a management structure is of a three 
layered pyramid as shown in the figure below 10 
    
 
 
 
 
 
 
The top layer is senior or top-level management dealing with high level strategic and long term 
issues of the organization. Below this is the middle layer, consisting of middle management 
personnel with responsibilities for performance monitoring.  Below this is the lower level, which 
is the administration level concerned with the day-to-day operational activities. 
 
At each of level of the management structure, information is required for effective management 
and decision making.   If we consider the types of decisions which these levels will be involved 
then there will be a tendency to move from structured decisions (programmable) at the 
operational level, to unstructured (non-programmable) decisions at the strategic level. 
 
When we consider information for managers in the context of a library and information system, 
the required information for managers is got by the formal systems and processes, for example, 
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information on the number of documents in the library, number of documents issued to users, 
number of users using the library per day  etc.  Such information can be obtained from formal 
sources like surveys and other systems with the help of technology.  The less formal sources are 
information generated from other informal sources or knowledge gained based on experience, 
also play an important role in the decision making process.  A classic example that can be 
mentioned here is, in a library and information centre, the manager can decide to reallocate the 
manpower during the rush hours of the library.  This decision making process of the manager is 
supported by the knowledge obtained by the daily working of the library. 
 
According to Stuart Ferguson and Michael  Whitelaw, there are three types of information 
system found in a library 2 
 
1. Data Processing 
2. Management Information System 
3. Decision Support Systems 
 
In data processing systems, well-defined data is transformed according to well-defined rules to 
some ‘normal form’ e.g. the library operation of transforming data on a loan like issue, recalls 
and returns to the normal form of a complete loan transaction according to the library rules. 
 
In Management Information System, an organisation is managed to achieve the aim, and regular 
pre-defined information is provided to the manager, allowing control of a system such that it will 
produce output of specified quality. 
 
In a Decision Support System, prediction of actions are based on more or less, model of the 
organization and its interaction with its environment.  Data may be drawn from internal sources 
such as a data processing system or MIS, or from external sources like library user surveys. 
 
Another component of Information System is the Database Management Information System 
(DBMS).  A database management system (DBMS) is an information system which stores, 
retrieves and processes data in the database according to the requirement.10   
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An example of a database in library and information System (Circulation Database) 
 
 
 
Any Information system works on the principle of retrieval of right information at the right time, 
though different types of information systems handle different types of data. For example, an 
Information Retrieval System stores and retrieves natural language information and can process 
appropriate queries, where as Management Information Systems can analyse and  process 
standard numeric data or standard data in tabular form for the purpose of decision making or 
other managerial jobs  and can process exact match queries.  A comparison of MIS and IRS 
based on some of the parameters are. 
 
   MIS   IRS 
 
Matching  Exact   Partial 
Inference  Deduction   Induction 
Model   Deterministic  Probabilistic 
Query language Artificial  Natural 
Query satisfaction Complete  Incomplete 
Items wanted  Matching  Relevant 
 
 
3  DECISION SUPPORT SYSTEMS 
  
The word “information” takes a variety of meanings depending on the context in which it is 
used.  In our formulation we treat information to be data of value in decision making. To define a 
decision support system number of researchers have defined it in a number of ways. 
  
According to Arun Sen 7, ‘there is a lot of disagreement and confusion in defining DSS.  Some 
say that it is a tool for decision support at all planning levels, while others worry about its use in 
solving only semi-structured and un-structured problems.  All, however agree that a DSS is to be 
used as a support tool and is never going to replace the ‘ managers’‘   
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Sprague et. al. and Keen and Scott Morton suggest that a DSS should be used in the highest level 
of the management hierarchy  - strategic planning.  According to Antony, at this level, one 
decides upon the objectives of the organization, the resources to be used to attain these objectives 
and the policies that govern the acquisition use and disposition of these resources. 
 
Thus, in an organizational structure, strategic planning is the process of formulating long range 
plans and policies for the organization management control.  The second level deals with a 
process that assures the managers that resources are obtained and used efficiently in the 
accomplishment of the organizational objectives and at the lowest level, operations control 
assures that tasks are carried out efficiently. 
 
Decision Support Systems is a component of Management Information Systems. They are 
computer-based information systems that provide interactive information support to managers 
during the decision making process.  Decision Support Systems is 4 
 
• an interactive computer- based modeling process to support the making of semi-
structured and unstructured decisions by individual managers.   
• a program, which allows input of specific information in some acceptable 
parameters in the  system and the program provides a decision based on this 
information.  
 
Therefore they are designed to be ad hoc, quick response systems that are initiated and controlled 
by managerial end users.  Decision Support Systems are thus able to directly support the specific 
type of decisions and the personal decision-making styles ane needs of individual managers.   
 
 
 
 
3.1   Decision Support System  in Libraries 
 
Library and Information centres are service providing organizations where the end product is a 
service related product.  Thus the concept of Information management and Decision support 
Systems are relevant and are required to be applied to Library  and Information Systems. 
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A fundamental basis for any DSS is that managers need reliable timely and processed 
information to help them in decision making and in this context, Library managers are no 
exception.  Thus MIS techniques when applied in LIS, provides the required information to the 
library managers for decision making. 
 
In the past few centuries we have seen applications of computers in libraries multiply and they 
are essential in the dat-today activities and all other activities of a library.  Computers are 
practically used in libraries to perform functions like circulation,  acquisition, online catalogs, 
serials control etc. and services like reference services, current awareness services and most 
other services are designed based on computer applications. They are also used for management 
applications like  accounting budgeting, scheduling/planning and statistical/reporting. 
 
MIS provides information required by top managers, but the usefulness of such information is 
based in the decision situations.  Decision support Systems (DSS) supports top management 
decisions by allowing modeling of the organization. 
 
That is, to develop a decision support system, as a management tool for library and information 
managers, it is necessary to consider the context in which it will be employed.  This involves 
understanding of the decision situations common to library managers and the information which 
is used to make decisions and decision processes. 
We know that information is required at each level of the management structure for effective 
management and decision making.  Similarly in the context of the organizational structure of a 
Library and Information Centre, decisions taken at three different organizational levels can be 
distinguished.  Each of these levels of management activity is sufficiently different in kind to 
require distinctive planning and control systems. 
 
Strategic Planning decisions can be defined as those concerned with deciding the objectives of a 
library and information centre, the resources used to attain the objectives and policies governing 
acquisition, use and disposition of those resources. In a library-specific context, for example.11  
 
1. negotiating interlibrary agreements  
2. adopting technology, like automation. 
3. expanding facilities 
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Tactical management control can be seen as the process that assures the managers that resources 
are obtained and used efficiently in the accomplishment of the Library and Information centre’s  
objective.  For example in libraries these may include: 
 
1. allocating funds among subject areas  
2. identifying staff development needs  
3. determining hours of library service  
4. developing weeding policy  
5. purchasing equipment and services  
6. setting standards for operations 
 
 
Operational control decisions assure that specific tasks are performed in an effective and  
efficient manner.  Such decisions are programmable and systems can be designed to support 
them. 
1. monitoring daily operations and activities with respect to standards  
2. corrective actions  
3. scheduling  
4. response to complaints  
5. decisions made in performing cataloguing, shelving, acquisitions, weeding, 
circulation, reference etc.  
 
 
 
 
 
3.2  Need for Decision Support Systems in Libraries. 
 
1. To meet the challenges of providing users with increased access to information 
that is growing at an alarming rate, it is vital that libraries’ resources - human, 
material and financial be used in the most effective and efficient manner. 
2. Improved decision making and planning will be required to use the library’s 
resources most effectively. 
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3. The library manager much be able to identify problems, needs and trends, areas in 
to library activities which require some change to be implemented. 
4. Library manager should make decisions and programs that direct resources in 
such a manner as to best support the overall objectives of the institution. 
5. Sound decision making and planning, requires appropriate management 
information and models.  Most of this information is available from the existing 
databases (as a by product of ) automated or computerized operating systems or 
can also be captured from various sources. 
 
 
4  DSS FOR LIBRARY PLANNING 
 
Planning is the process of identifying organizational goals and objectives, developing programs 
and services to accomplish objectives and evaluating the success of these programs. An 
organisation's overall objectives should be an integral part of the decision making process at any 
level.  In libraries, the objective is to select, organize and provide access to information for the 
users.  Objectives may be hard to define in a service providing organization. Such as in a library, 
it is a service providing organisation and it is  more difficult to measure the profit in such 
organizations.  To formalise the process of planning of a library and information system, the 
project “DSS for Library Planning” is an effort to automate the planning process and implement 
it in the respective libraries and information centres/systems 
 
The focus of this project is in the area of effective planning and decision making. Basically a 
framework will be examined for designing a decision support system for library planning. 
 
 
4.1  Conceptual Framework for decision making. 
 
One of the methods to design a framework for decision making is by classifying decisions 
according to the key library functions. In the proposed work, the main function is to design a 
system which provides the user with a plan for the setting up of a new Library and Information 
Centre.   Based on this purposes the frame work of the system can be designed by identifying the 
functions and parameters for each of the functions. 
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The conceptual framework of the system is designed for generating a plan for setting up of a new 
Library and  Information System by identifying the functional units required for planning of a 
library and Information centre. 
 
The  system plan is designed based on the functional units identified which form the major part 
or the planning of the library and information centre.  These units were identified based on the 
various functions of the library.  In each of the functional unit, various parameters were 
identified  which effect the functions of the library and which are required in the planning.  The 
values of the parameters varies based on the type of library planned for, thus for some of the 
parameters values are set up by the planner  using the system based on their requirement,  and 
the values of some parameters depend upon other parameters which are computed by the system. 
 
Finally the system presents the plan for setting up of a  library and information centre in terms of 
its functional units, which are computed based on the values given by the planner and some 
existing  standards.   For example to compute  the manpower in a library,  the staff  formula of  
Dr. S R Ranganathan is used. 
 
 
4.2 Design of the System. 
 
The objective of the proposed work,  DSS for library Planning is to  
• Design a system which generates an automated plan for setting up of a new 
library and information centre according to the requirement of the planner. 
 
The design of the system consists of a module for decision support system for planning of a new 
Library and Information Centre.  The system is designed to make decisions and provide a plan in 
setting up a new library or information centre. 
 
For such a system, the key functional areas that are required in designing a system for library 
planning are required to be identified. 
 
Some of the functional units which are required for designing the DSS for Library Planning are 
identified as below. 
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• General Information 
• Users Information 
• Library Information 
• Sources/Collection information 
• Information services 
• Manpower  
• Furniture and equipment. 
• Space and Building. 
• Finance information. 
 
In each of these functional units some of the parameters were identified which are required for 
the designing the library or information centre plan.  The parameters are. 
 
1. General Information: This is  information regarding the library or information centre 
planned to be set up. 
a. Information of parent organisation 
b. Objective of the library 
c. Type of library planned. 
2. Users Information: These parameters are related to the information about users of the 
library. 
a. Initial Estimated number of users 
b. Number of users per day 
3. Library Information. This gives information about the library working hours. 
a. Working days of the library 
b. Working hours of the library 
c. Working hours of the circulation counter. 
4. Sources/Collection information - types of documents to be acquired 
a. Types of collection 
b. Estimated initial collection 
c. Estimated rate of growth. 
5. Information services - the various types of information services to be provided to the 
users. 
a. Initial services planned 
b. Additional services planned 
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6. Manpower planning - the number of staff required for various activities 
a. Initial collection 
b. Number of documents added annually 
c. Number of periodicals subscribed 
d. Working hours per day 
e. Queries/readers per day 
f. Services offered 
7. Furniture and Equipment 
a. Types of furniture required 
b. Unit cost of each furniture 
8. Space and Building 
a. Number of users 
b. Average number of users at service point 
c. Number of users to be accommodated in the reading room. 
9. Finance. 
a. Capital budget 
 
The above mentioned parameters are some of the parameters identified which are 
required to compute the library plan.  The plan is generated based on the information and values 
provided to the parameters in accordance to the requirement of the library planner.  The system 
computes the basic plan of the Library or information centre by using the values set for the 
parameters according to the requirement of the library. 
 
The system first presents a set of questions to the user of the system, which are to be 
filled based on their requirement.  The system is designed to finally compute the plan using these 
values and  presents a nearly best decision for the required situation. 
 
The final plan is presented in terms of the functional areas,  
• Information sources/Collection development plan,  
• Information services plan,  
• Manpower plan,  
• Furniture / Equipment plan,  
• Space plan  
• Financial plan.(estimated) 
Akkamahadevi P H      14 
 
 
 
The DSS for library planning is designed using the Object oriented programming language Java, 
and it presents a plan for the setting up of a Library and Information Centre.  
 
The diagrammatic model of the system is as shown below. 
 
Decision Support System for
Library Planning
System query worksheet
User Values
New Library Plan
Collection
Plan
Information
Services
Plan
Manpower
Plan
Furniture/
Equipment
Plan
Space 
Plan
Financial
Plan
System computes the plan
based on standards,
specifications and guidelines. 
 
 
 
 
 
 
5 CONCLUSION 
 
We have seen that a Decision Support System in an interactive computer based system intended 
to help managers make decisions.  A DSS helps managers retrieve, summarize and analyse 
decisions based on the  relevant data.  It may be primarily a data oriented DSS or a model 
oriented DSS. It may be an enterprise oriented DSS that supports a large group of managers in a 
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networked client-server environment with a specialized data warehouse or a desktop, single user 
DSS on the PC in a managers office.  So to build a successful decision support system, begin 
with understanding what type of computer based system is required and for what purpose. 
 
However, the designing of a DSS for library planning was a venture towards building an 
automated system for library planning.  In planning though the accuracy of the decisions may be 
less, it has been tried to minimize it.  More systems for the management of an existing library 
should also be designed for its better management.  Decisions support systems should also be 
designed to support some particular situations or problem areas in the management of library and 
information centre. 
 
The advancements in technology, has its influence in all fields, Library and Information centres 
are not void of this.  However the applications of computers to the management of libraries has 
been picking up at the present times and more tool like the DSS can be designed for the support 
of the managers in Library and Information Centres. 
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